Battle-scarred pancreas: role of alcohol and pancreatic stellate cells in pancreatic fibrosis.
Pancreatic stellate cells (PSC) are now recognized as the key mediators of pancreatic fibrosis, a characteristic feature of chronic pancreatitis. The role of PSC in alcoholic pancreatic fibrosis has been examined in vivo (using pancreatic tissue from patients with alcohol-induced chronic pancreatitis and from animal models of experimental pancreatitis) and in vitro (using PSC in culture). These studies indicate that PSC are activated early in the course of pancreatic injury and are the predominant source of collagen in the fibrotic pancreas. The factors responsible for mediating PSC activation during chronic alcohol exposure include ethanol, its metabolite acetaldehyde, oxidant stress and cytokines (released during episodes of alcohol-induced pancreatic necroinflammation). Most recently, the intracellular signaling mechanisms regulating ethanol-induced PSC activation have been identified and include the mitogen-activated protein kinase (MAPK) pathway, phosphatidylinositol-3-kinase (PI3K) and protein kinase C (PKC), and the transcription factor activator protein-1 (AP-1).